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Orthodontic Correction of a Completely Transposed Impacted Maxillary Canine
Abstract
In complete dental transposition, aligning the transposed teeth to its normal anatomic position is always
a complicated and difficult challenge, which needs multiple clinical considerations. This case report
illustrates an orthodontic treatment of a 20-year-old female patient who had a concave profile, skeletal
and dental Class III malocclusion with anterior crossbite and complete transposed maxillary left lateral
incisor and impacted canine. The correction of transposition was performed by moving the canine by
maintaining its high position in the vestibular fold and use lever arm and temporary anchorage device
(TAD) to facilitate traction of the maxillary canine. Vestibular incision subperiosteal tunnel access (VISTA)
technique also provided as a minimally invasive approach for the tooth exposure. After 48-month of
treatment duration, improvement of facial profile and favorable occlusion were achieved with the involved
teeth that were moved to their clinically normal sequence without extraction.
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CASE REPORT

Orthodontic Correction of a Completely Transposed
Impacted Maxillary Canine
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ABSTRACT
In complete dental transposition, aligning the transposed teeth to its normal anatomic position is always a complicated
and difﬁcult challenge, which needs multiple clinical considerations. This case report illustrates an orthodontic treatment of a 20-year-old female patient who had a concave proﬁle, skeletal and dental Class III malocclusion with anterior
crossbite and complete transposed maxillary left lateral incisor and impacted canine. The correction of transposition was
performed by moving the canine by maintaining its high position in the vestibular fold and use lever arm and temporary
anchorage device (TAD) to facilitate traction of the maxillary canine. Vestibular incision subperiosteal tunnel access
(VISTA) technique also provided as a minimally invasive approach for the tooth exposure. After 48-month of treatment
duration, improvement of facial proﬁle and favorable occlusion were achieved with the involved teeth that were moved
to their clinically normal sequence without extraction. Taiwanese Journal of Orthodontics 2022;34(2):110e121
Keywords: Dental transposition; Canine impaction; Temporary anchorage device (TAD); Vestibular incision subperiosteal tunnel access (VISTA) technique

INTRODUCTION

T

ooth transposition is the positional interchange of two adjacent teeth or the development or eruption of a tooth in a position
ordinarily taken up by a non-adjacent tooth.1
Dental transposition can be sorted into complete
and incomplete divisions. In complete transposition, both the crown and the whole roots of
the included teeth are observed in the transposed
position, whereas in incomplete transpositions (or
pseudotransposition), only the crowns or roots
have interchanged the positions.2 The incidence
of transpositions varies according to the population, but it is fairly rare (0.2%e0.38%).3e5 It is
more commonly observed in maxilla than in
mandible.6 Canines are the most frequently

involved teeth, which occur in 90% of transpositions.7 Unilateral transpositions happen more
common than bilateral transpositions,6 and the
left side occurs more often than the right side,8 yet
it has never been reported in the deciduous
dentition. The impact of sex is controversial.
Some studies have shown that transpositions are
more frequent in females than in males,9 while
some studies stated that the sexes make no differences in dental transpositions.10
Peck and Peck4 reviewed 77 publications containing 201 patient with maxillary tooth transpositions and classiﬁed maxillary transposition into
ﬁve types: 71% as canine-ﬁrst premolar site, 20% as
canine-lateral incisor, 4% as canine-ﬁrst molar, 3%
as central incisor-lateral incisor, and 2% as caninecentral incisor transposition. The etiology of tooth
transposition is still uncertain. Studies indicated
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that it represents a multifactorial condition that
affected by both genetic and environmental factors.6
It can be accompanied by multiple different characteristic features or dental anomalies, but with no
marked correlation.11
Maxillary canines are the most commonly
impacted permanent teeth apart from the third
molars. The prevalence of impacted maxillary canines range from 1% to 3%.12 Cone-beam computed
tomography (CBCT) is an indispensable method
nowadays to ensure the feasibility of treatment and
an accurate access to the impacted tooth. It is also
essential for planning a proper application of the
orthodontic forces in 3D direction.
Aligning the transposed teeth to its normal
anatomic position is always a complicated and
difﬁcult challenge to the orthodontist, particularly in
cases with complete transposition. This article introduces a case of maxillary canine-lateral incisor
complete transposition, describes the treatment
procedures to reposition the transposed tooth to its
typical sequence within the dentition and presents
the ﬁnal result.

coincident with facial midline. Functional analysis
observed that anterior crossbite reduced and
reached slight incisal edge-to-edge contact in centric
relation. Maxillary left primary canine was retained
and permanent canine was not erupted. Rotated and
malpositioned maxillary left lateral incisor was also
noted (Figure 2).
A panoramic radiograph showed maxillary left
canine impaction and its crown and entire root was
observed of transposition to mesial side of the
lateral incisor. Her maxillary third molars were
missing, and the mandibular third molars were
impacted (Figure 3). Cone-beam computed tomography (CBCT) showed that the roots of the transposed teeth were in close proximity, but root
resorption was not found (Figure 4).
The cephalometric radiograph showed (Figure 5,
Table 1) that the mandible was signiﬁcantly protruded (SNB angle, 92 ) and the maxilla was also
protruded (SNA angle, 86.3 ), indicating a skeletal
Class III (ANB angle, 5.7 ) malocclusion with a low
mandibular plane angle (17.6 ). Dental compensation masked the skeletal discrepancies, with lingual
inclination of the mandibular incisors (L1/MP,
mandibular incisor to mandibular plane, 82.5 ) and
labial inclination of the maxillary incisors (U1/SN,
maxillary incisor to SN plane, 114.4 ).

CASE REPORT
This 20-year-old female who had no known past
medical history and systemic disease, complained of
her maxillary left canine unerupted. The extraoral
examination showed a concave proﬁle with prognathic mandible, facial asymmetry with chin deviated to the right side, lip competence and no
gingival display when smiling (Figure 1).
The intraoral examination demonstrated that she
had an anterior crossbite with 2 mm overjet and
3 mm overbite. Bilateral molars were in Class III
relationship. Upper and lower midline were both

Diagnosis
The patient was diagnosed as skeletal Class III
malocclusion with low mandibular plane angle,
which was caused mainly by the skeletal discrepancies and particularly due to the mandibular hyperplasia. Dental Class III malocclusion, with
maxillary left canine impaction and maxillary left
canine and lateral incisor complete transposition.

Figure 1. Initial extraoral photographs.
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Figure 2. Initial intraoral photographs and functional shift examination. a-c, In centric occlusion; d, f, Occlusal view; e, In centric relation, the anterior
crossbite reduced and reached slight incisal edge-to-edge contact.

Treatment objective

The following alternatives were considered for the
transposed teeth: (1) extraction of the impacted
canine and substitution with the ﬁrst premolar (2)
extraction of the impacted canine and leave space
for prosthesis (3) non-extraction treatment and
alignment of the teeth in the transposed position,
and (4) non-extraction treatment and reposition to
their correct anatomic position in the arch.
Extraction of the impacted and transposed canine
seems less challenging technically, but there was no
space deﬁciency and it would cause negative effect
on the patient's facial appearance, which was
already concave, so extraction and substitution were
not considered appropriate for this case.
Extracting the transposed tooth and later replacing with an implant was also a simple treatment

The objectives were to (1) tract the maxillary left
impacted canines and transpose into its normal
sequence within the dentition without giving rise to
harmful effects on the adjacent lateral incisor, (2)
correct the anterior crossbite, (3) establish functional
Class I molar and canine relationships, (4) obtain
normal overbite and overjet, (4) coincide dental
midline, and (5) improve facial esthetics.
Treatment alternative
The many-sided conditions were all considered
carefully, such as transposition, tooth impaction, Class
III tendency, and tooth size/arch length discrepancy.

Figure 3. Pretreatment panoramic radiograph.
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Figure 4. Pretreatment cone-beam computed tomography CBCT. a, Lateral view: the crown and entire root of maxillary left canine were observed of
transposition to mesial side of the lateral incisor; b, Sagittal view: the transposed canine was at the buccal side of the lateral incisor; c, the maxillary
left lateral incisor didn't have root resorption. d, e, Axial view: the transposed teeth were in close proximity; f, Coronal view.

The patient wished to avoid extraction and postorthodontic restoration, so she chose to tract the
impacted canine and correct the transposition. The
risks of root resorption of the lateral incisor and
bone loss and prolonged treatment duration were
understood and accepted by the patient.
Because the patient had a skeletal Class III relationship, surgical approach with LeFort I advancement and mandible setback were suggested to
correct the skeletal anteroposterior discrepancies.
However, the patient refused orthognathic surgery.
Therefore, orthodontic camouﬂage treatment alternative was chosen.

alternative, but owing to the esthetics, function, and
ﬁnancial cost, the patient refused this treatment
option.
Non-extraction treatment and alignment of the
impacted canine in its transposed position without
reposition were suggested by many authors.4,13 The
advantages included fewer contraindications and
side effects, less chance of bony loss, less risks of
root resorption cause by root interferences during
alignment, and reduced treatment time. The major
disadvantages are poor esthetics and function,
which would require prosthetic restoration, occlusal
adjustments and periodontal surgery.
Repositioning the completely transposed teeth to
their normal position is extremely difﬁcult, risky,
and time consuming. Since there is often not sufﬁcient space to contain two roots moving in inverse
ways in the alveolar process, to switch their position
in the alveolar process may pose a high risk of
jeopardizing the roots and damaging the supporting
structures. The treatment mechanics could be very
complicated in order to eliminate root interferences
which may lead to root resorption. However, this
treatment option may provide greater esthetic,
functional occlusion and improving facial proﬁle.

Treatment progress
Orthodontic treatment was carried out by using
Tip-edge Plus brackets (Tip-Edge R, TP Orthodontics, Inc., LaPorte, Indiana, USA) with
0.022  0.028-in slots. The initial leveling and
alignment was starting with continuous NiTi
archwires and bypassed the maxillary left lateral
incisor and the primary canine. An open coil
spring was placed between the maxillary left central incisor and ﬁrst premolar to create enough
113
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Figure 5. Pretreatment cephalometric radiograph.

Then the patient was transferred to the periodontist
for the surgical exposure of maxillary left canine. The
vestibular incision subperiosteal tunnel access
(VISTA) technique was performed, involved two vertical incision in the vestibular and followed by elevation of subperiosteal tunnel and a lingual button was
bonded on the labial surface of the canine. Installation
of temporary anchorage device (TAD) on maxillary
left posterior area was performed as anchorage to
facilitate traction of the maxillary canines. Elastomeric
chains were placed from the TAD to the canine to
retract it while maintaining its high position in the
vestibular fold (Figure 8).
After 8 months of traction, transposed canine was
translated distally, but rotation of the canine was
noted, then surgical exposure was performed again
with apically positioned ﬂap. The bracket was
bonded and with sectional 0.019  0.025 TMA lever
arm from tooth 23 to the TAD. This lever arm was
adjusted to provide the needed tip back and toe-out
bend, which offered a distal out rotation force to
tooth 23. A 150 gm coil spring was applied for
further distalization (Figure 9). With the VISTA
approach, it was hard to give appropriate three
dimensional control, that might lead to distal in
rotation of the transposed canine. The purpose of

space for canine reposition. No bracket was
bonded on the maxillary left lateral incisor before
the canine passed over the labial surface of its root
(Figure 6).
After 2 months, the main working wires of 0.018inch Australia archwires were placed on both arches
and Class I elastics were used for mandibular
anterior teeth retraction and anterior crossbite
correction. Bite turbos were used on lower anterior
teeth for bite raising to prevent occlusal interference
(Figure 7).
Table 1. Pretreatment cephalometric analysis.

Skeletal analysis
SNA
SNB
ANB
SN-MP
Dental analysis
Upper 1 to NA mm
Upper 1 to SNo
Lower 1 to NB mm
Lower 1 to MPo
Facial analysis
E-line (mm)
Upper
Lower

Initial

Norm

86.3
92
5.7
17.6

79.8~83.2
75.7~78.7
3.2~5.0
33.8~38.4

6
114.4
1.2
82.5

4.3~8.1
103.85~108.75
5.4~10.2
93.4~99.2

7.1
1.1

0.7~3.1
0.2~3.4
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Figure 6. Using NiTi wires in both arches and bypassing the upper left lateral incisor and the primary canine.

Figure 7. 0.018-inch Australia archwires on both arches and mandibular bilateral Class I elastics were applied, with bite turbos on lower anterior
teeth.

out by a 0.018-inch NiTi wire, followed by a
continuous 0.018-inch Australia wire to ﬁnish
leveling, then 0.021  0.025-inch stainless-steel
archwires was applied for torque and angulation
correction. After 48 months of orthodontic treatment, the brackets were removed. The rectangular
stainless steel wire was bonded from maxillary left
canine to premolar, meanwhile, wraparound
removable retainers were also delivered to secure
the stability of both arches.

the lever arm was to give proper three dimensional
control. After 6 months, when the maxillary left
canine got to a position sufﬁciently to bypass the
lateral incisor root without interference, vertical
elastics were used to move it occlusally and distally
(Figure 10).
After the maxillary left canine had been moved
into the arch, an elastomeric chain was used to
derotate the canine (Figure 11). Initial leveling and
alignment of the maxillary left canine was carried

Figure 8. Vestibular incision subperiosteal tunnel access (VISTA) technique.
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Figure 9. Apically positioned ﬂap was performed and TMA lever arm and coil spring for retraction. The lever arm provided the needed tip back and
toe-out bend for better 3D control.

Figure 10. Vertical elastics were used to tract the canine occlusally and distally after maxillary left canine bypassed the lateral incisor root, and the
primary tooth were extracted.

Treatment result

The improvement of the concave facial proﬁle,
caused by clockwise rotation of the mandible and
mild retraction of mandibular anterior teeth
(Figure 13). The posttreatment panoramic radiograph demonstrated no signiﬁcant signs of bone or
root resorption and the entire dentition had proper
root parallelism, including the root of the transposed teeth (Figure 14).
Superimposition of the pretreatment and posttreatment lateral cephalometric tracing showed
that there were mild skeletal changes (ANB angle,
5.7 /-4.2 ). The mandible rotated downward

The impacted maxillary left canine was successfully exposed and reposition to its normal sequence
within the dentition without signiﬁcant root
resorption, bone loss, or gingival recession. Both the
canine and the lateral incisor responded normally to
a vitality test at the end of treatment. The normal
overjet and overbite were achieved with the dental
midline was coincidence with the facial midline.
Class I molar and canine relationships with tight
interdigitation were achieved (Figure 12).
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Figure 11. Derotation of the transposed canine.

MP, 82.5 /79 ) (Figure 15, Figure 16, Table 2). The
patient's facial proﬁle was improved with the position of lower lip and soft-tissue pogonion backward. The patient was satisﬁed with her functional
occlusion and esthetic results.

and backward, and demonstrated a slight increase
in the mandibular plane angle (SN- MP,
17.6 /18.6 ). The maxillary incisors inclination
increased 2.3 (U1/SN, 114.4 /116.6 ), and the
mandibular incisor inclination decreased 3.5 (L1/

Figure 12. Posttreatment intraoral photograph.

Figure 13. Posttreatment extraoral photograph.
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Figure 14. Posttreatment panoramic radiograph.

DISCUSSION

sequence, and extraction of either the lateral incisor
or the canine.
In cases of complete transposition, the repositioning of the teeth to their normal position is
difﬁcult and extremely complex. Multiple factors
affect treatment choice: the location of the crowns
and roots within the dentoalveolar process in all

Tooth transposition is considered to be one of the
most challenging condition to manage in all dentitional anomalies. Treatment options for these
transposed teeth include alignment in their transposed positions and cosmetic reconstruction of the
teeth involved, reposition to their normal anatomic

Figure 15. Posttreatment cephalometric radiograph.
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Figure 16. Cephalometric tracing of pretreatment and posttreatment were superimposed. a, overall superimposition: register on S point and superimpose on SeN line; b, maxilla superimposition: register on palatal plane and superimpose on palatal curvature; c, mandible superimposition:
register on inner cortex of symphysis and superimpose on mandibular plane.

development.14 Force eruption and correction of the
transposition of impacted teeth involves risks of
damage to adjacent teeth, external root resorption,
pulp necrosis, alveolar bone loss, gingival recession,
and tooth sensitivity, which may lead to esthetic and
periodontal problems or even tooth loss. In this
case, concave proﬁle in facial analysis, skeletal Class
III and sagittal discrepancy in cephalometric analysis inﬂuenced the ﬁnal decision of non-extraction
of maxillary teeth. In addition, anterior esthetics is
usually the primary concern to the patient in
maxillary canine and lateral incisor transposition
cases. Although understanding the risks, the patient
chose to correct the transposed teeth.
If the aim is to correct the transposition, precise
and well controlled treatment mechanics are
required. Light forces and considerate care were
needed to prevent from the possibility of injury to
the roots and the supporting structures. It is also
necessary to emphasize on the vertical height of the
transposed teeth in addition to the sagittal and
buccolingual position, which relates to the bone
width. The dentoalveolar process will be wider if the
canine has less descended into its position, which
provides enough sufﬁcient space to contain two
roots moving in opposite direction in the alveolar
process and decreases the risk of negative
outcome.14 Though it's hard for the impacted canine

three planes of space, degree of resorption, which
teeth are involved, dental and facial esthetics,
proper occlusion, patient's age, patient's motivation
and cooperation, periodontal support, clinician
experience and the prolonged treatment time. These
factors should all be carefully considered and discussed with the patient.
Maxillary canines are essential keystones for
functional occlusion, which provides canine guidance, and dental esthetics, which favors dental and
gingival symmetry. Besides, the canine eminence
provides support to the nasolabial fold, which inﬂuence
the
facial
appearance
and
arch
Table 2. Posttreatment cephalometric analysis.

Skeletal analysis
SNA
SNB
ANB
SN/MP
Dental analysis
U1 to NA (mm)
U1/SN (o)
L1 to NB (mm)
L1/MP (o)
Facial analysis
E-line (mm)

Upper
Lower

Initial

Finish

86.3o
92o
5.7o
17.6o

86o
90.2o
4.2o
18.6o

6 mm
114.4o
1.2 mm
82.5o

7.7 mm
116.6o
1.3 mm
79o

7.1 mm
1.1 mm

7.1 mm
5 mm
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to be surgical exposed for bonding and traction, the
high position in the vestibular fold was a good point.
CBCT offers an undistorted view and more accurate three-dimensional location of both erupted and
non-erupted teeth, tooth root orientation and
anomalous structures for accessing possible root
resorption and helps to select the most appropriate
mechanics and design the proper direction of the
traction force to avoid complications to solve each
transposition. In this case, the CBCT showed neither
root resorption nor root contact between the lateral
incisor and the canine, that gave us conﬁdence of
reposition them.
Kokich15 proposed the criteria to determine the
correct surgical method for labially impacted
maxillary canines, which was the vertical position
and amount of gingiva. If the crown is positioned
coronal to mucogingival junction (MGJ) and have
sufﬁcient gingiva, any of the technique can be used.
An apically repositioned gingival ﬂap (APF) is suggested for the crowns that are apical to the MGJ or
with insufﬁcient gingiva in the area. A closed
eruption technique is suggested for high position
bony impactions which provides adequate gingiva
and does not result in re-intrusion of the tooth.
Compare to closed eruption technique, the vestibular incision subperiosteal tunnel access (VISTA)
technique provides a minimally invasive approach
for the treatment that no incisions are made through
the interdental papilla therefore maintaining the
anatomical integrity of the interdental papilla,
which minimizes trauma to soft tissue, provides
better esthetic outcomes and more suitable for
horizontal traction.
In this case, the VISTA approach favors in transposition treatment which need to be corrected in
high position without exposure too early and to
apply submucosal retraction of the transposed
impaction. But the shortcoming is that it’s unable to
give appropriate three dimensional control in the
initial treatment stage. Therefore, we used apical
position ﬂap exposure with lever arm to solve this
problem. After the transposed canine bypassed the
lateral incisor root without interference, vertical
intermaxillary elastics were then used to move it
occlusally and distally. In addition, TADs assist to
better control the side effects of the mechanics and
for the anchorage demand of moving a canine.

treatment time should also be considered. CBCT
was effective in diagnosis and accurate location of
the crowns and roots, which is very important in
determining the proper treatment plan for the
transposed teeth.
This case report demonstrates the successful
correction of canine-lateral incisor complete
transposition and the possibility to reduce risk of
root resorption, bone loss, and gingival recession
by moving the canine while maintaining its high
position in the vestibular fold and use lever arm
and TAD to facilitate traction of the maxillary
canine.
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